In silico evaluation of human small heat shock protein HSP27: homology modeling, mutation analyses and docking studies.
Small heat-shock proteins, possessing chaperone-like activity, represented crucial proteins actively involved in maintain protein homeostasis, which act to prevent improper polypeptide aggregation and deposition of misfolded proteins. In this context, a number of mutations concerning the HspB1 protein proved to be associated with the development of several neuropathologies. Unfortunately, molecular mechanisms underlying the onset of these diseases and in particular the changes induced by the mutations in HspB1 structure, remain poorly characterized. On the other hand, more recent studies demonstrated that HspB1 overexpression leads to an overactive chaperone activity, which in turn contributes to the anticancer agent resistance. On these basis, Hsp27 could represent a good innovative target for development of novel cancer therapy. Therefore, in this work a computational study, based on the homology model of the complete Hsp27 protein and of several pathological mutant forms, was developed. Finally, the derived model was employed to perform, for the first time, docking simulations on a recently identified Hsp27 inhibitor, disclosing a new useful panorama to be exploited for the further development of new compounds.